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Recent; alluvium in river valleys
Glacial till, glacial outwash, gravel, sand, silt,
 lake deposits of clay and silt; wind deposits of loess
 and sand dunes. Deposits cover nearly all of state
 except northwest corner and southern tip 
Chert gravel, present in northern, southern, and
 western Illinois
Mostly micaceous sand with some silt and clay;
 present only in southern Illinois 
Mostly clay, little sand; present only in southern Illinois 
Mostly sand, some thin beds of clay, and, locally,
 gravel; present only in southern and western Illinois
Largely shale and sandstone with beds of coal,
 limestone, and clay
Black and gray shale at base, middle zone of
 thick limestone that grades to siltstone chert,
 and shale; upper zone of interbedded
 sandstone, shale, and limestone 
Thick limestone, minor sandstones, and shales;
 largely chert and cherty limestone in southern
 Illinois; black shale at top
Principally dolomite and limestone
Largely dolomite and limestone but contains
 sandstone, shale, and siltstone formations
Chiefly sandstones with some dolomite and shale;
 exposed only in small areas in north-central Illinois
Igneous and metamorphic rocks; known in























1 Terms in italics (except for latin names) are defined in the glossary at the back of the guidebook. Also, please note:  
 although all present localities have only recently appeared within the geologic time frame, the present names of  






























































GROUP GROUP FORMATION (Key members only, 



































































































































































































































































































































































































ies, is thick enough to be readily traceable in the field, 







that is, no significant interruption in deposition occurred 
as one formation was succeeded by another. In some 
instances, even though the composition and appearance 
























present-day Illinois about 390 million years ago (fig. 2). 
Erosion has left these rocks poorly exposed at the apex 
of Hicks Dome (fig. 3). Younger Devonian strata occur 







323 million years ago (fig. 2 ). Mississippian age lime-
stones, shales, and sandstones are exposed around the 


























































































rock surface in Illinois. The final melting of the glaciers 








R7E (figs. 3 and 5). Maximum uplift at the dome’s apex 
is estimated to be about 4,000 feet. Erosion has trun-
cated the structure and exposed limestone and chert of 
Middle and Early Devonian age at the center. Younger 
Devonian, Mississippian, and Pennsylvanian formations 































































The major structural feature within the field trip area 
is Rock Creek Graben, an elongate downfaulted block 
extending diagonally across the area from northeast to 


















Eldorado. However, meltwater floods from the glaciers 
contributed to deposition of clay, silt, sand, and gravel 
within the Ohio River valley and the lower reaches of 











source of the fine material. Erosion has completely 
removed the loess in scattered areas within the uplifted 











those in adjacent regions. The field trip area is located 
within the Shawnee Hills Section of the Interior Low 




















NATURAL DIVISIONS  
AND GEOLOGY
Topography influences the diversity of plants and 
animals (biota) of Illinois by strongly influencing the 
diversity of habitats. Geological processes form, shape, 
























Figure 6 Physiographic Divisions of southern Illinois (modified from Leighton et 
al. 1948).
and create the topography on all of the 



















used to define the boundaries of the Natural Divisions. 
The field trip area is located in the Shawnee Hills Di-















































Fluorspar. The field trip lies within the heart of the 
historic Illinois-Kentucky Fluorspar District. The first 









out of business over time. Fluorite, or calcium fluoride 
(CaF2), was designated the state mineral by the 74th 
General Assembly in July 1965.
Last Mine to Close.  In 1995, Ozark-Mahoning Co., 
a subsidiary of the Pennsylvania-based Elf Atochem 
North America Inc., was the nation’s only fluorspar 
producer, generating 48,000, or 8.5%, of the nation's 
fluorspar requirements that year. Elf Atochem North 
America announced the closure of its two mines and a 













Other Minerals Produced. In addition to fluorite, 
barite, copper, lead, silver, and zinc (sphalerite) concen-
trates were recovered as co-products of fluorspar pro-
cessing in Illinois. Fluosilicic acid, a by-product, was 
also recovered from fluorspar processing. Fluosilicic acid 
was used primarily in the aluminum industry for mak-
ing aluminum fluoride and in water fluoridation, either 
directly or after processing to sodium silicofluoride.
2005 Mineral Statistics.  The statistical information 
for fluorspar given in this section was obtained from 
the U.S. Geological Survey’s 2005 Minerals Yearbook: 
Fluorspar (http://minerals.usgs.gov/minerals/pubs/ 

























screened and dried metallurgical and acid-grade fluor-
spar. These materials were either purchased from the 
National Defense Stockpile or imported from Mexico.
In 2005, imports of fluorspar increased by 5% over 











You must travel in the caravan.  Please drive with headlights on while in the caravan. Drive safely, but stay as close 
as you can to the car in front of you. Please obey all traffic signs. If the road crossing is protected by an Illinois State 
Geological Survey (ISGS) vehicle with flashing lights and flags, please obey the signals of the ISGS staff directing 
traffic. When we stop, park as close as possible to the car in front of you and turn off your lights. 
Private Property Some stops on the field trip are on private property. The owners have graciously given us per-
mission to visit on the day of the field trip only. Please conduct yourselves as guests and obey all instructions from 
the trip leaders. So that we may be welcome to return on future field trips, follow these simple rules of courtesy: 
  •  Do not litter the area.  •  Treat public property as if you were the owner—which you are!
  •  Do not climb on fences. • Stay off of all mining equipment.
  •  Leave all gates as you found them. • Parents must closely supervise their children at all times.
When using this booklet for another field trip with your students, a youth group, or family, remember that you must 
get permission from property owners or their agents before entering private property. No trespassing, please.
Five USGS 7.5-Minute Quadrangle maps (Cave-In-Rock, Dekoven, Karbers Ridge, Rosiclare, and Saline Mines) 
provide coverage for this field trip area.
Please Note: A large number of the roads and intersections are unmarked. Special attention with regard to the mile-
ages and the route maps will help individuals conducting their own field trips.
STOP 1. Cave-In-Rock State Park (SW, SW, SE, Sec. 13, T12S, R9E, 3rd P.M., Cave-In-Rock 7.5-min-












STOP 2. Cave-In-Rock Ferry (SW, SE, SW, Sec. 13, T12S, R9E, 3rd P.M., Cave-In-Rock 7.5-minute 


















































































































and mineralization along the joints consists of calcite; an occasional small amount of fluorite 
encrusts the calcite. This relationship demonstrates that the first mineralization was by calcite 


















0.15  22.65 Y-intersection (County Road 12 to the left and County Road 52A to the Right). BEAR RIGHT 
onto County Road 52A.




















  This following information is modified from the 1992 geological science field trip (Reinertsen 




  The St. Louis is predominantly a cherty, brownish gray, fine-grained limestone, but it contains 
some beds of fossiliferous limestone, dolomitic limestone, and oolitic limestone. It ranges 
from 350 to 400 feet thick in the field trip area. In the upper part, exposed here, the St. Louis 
is oolitic and contains numerous large chert nodules, which weather brown and have smooth 





















  This following information is modified from the 1992 geological science field trip (Reinertsen 































treeless, flat area. During extended heavy rainfalls, the sink floods and forms a lake. Water 






























0.55  38.1  Y-intersection (820N and 1635E). BEAR LEFT onto County Road 75 and cross unnamed 
creek. CAUTION: narrow one-way bridge. This is a spring-fed creek. The spring is located 










0.25  38.55  Y-intersection, unmarked (County Road 1548 to the left and County Road 75/ National Forest 
Road 102 to the right). BEAR RIGHT. CAUTION: Narrow unimproved road, but marked 
as suitable for passenger cars.
0.3  38.85  Road enters into a large flat gravel parking lot. CAUTION: The remaining portion of the 
road leading to Battery Rock is marked as suitable for high-clearance vehicles only. On 
















spillway is extremely slippery when wet. Total round trip is 1.5 miles.
0.05   39.55   Leave Stop 6 and retrace the route back to the County Road 75.
0.6  40.15 Enter large flat gravel parking lot.
0.3  40.45   STOP (CAUTION: No sign). T-intersection, unmarked (County Road 1548 to the right). 
CONTINUE AHEAD on County Road 75.















0.2  45.4  Cross Rock Creek. CONTINUE AHEAD. Notice the large, flat floodplain to the right. Rock 
Creek flows into the Saline River, which empties into the Ohio River at Saline Landing, lo-








the ice front and caused extensive flooding in the Mississippi, Illinois, Wabash, and Ohio 
River valleys. In this area, a great lake was formed as these floodwaters backed up the Saline 
River valley, its tributaries, and areas to the south. At its greatest extent, this lake probably 
reached an elevation of about 400 feet above sea level.
  The former lake beds in the Saline River valley still flood with Ohio River backwater from 
time to time, and the Pleistocene lake sediments are veneered with thin alluvium of Recent 













STOP 7. Annabel Lee Mine (Center of Sec. 10, T11S, R9E, 3rd P.M., Saline Mines 7.5-minute Quad-
rangle, Hardin County). The Annabel Lee is an abandoned fluorspar mine
End of trip.
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STOP 1. Cave-In-Rock State Park (SW, SW, SE, Sec. 13, T12S, R9E, 3rd P.M., Cave-In-Rock 7.5-min-
ute Quadrangle, Hardin County). On the day of the field trip, climb the stairs from the lower parking lot 
towards Shelter No. 3 and then follow the stairs down to the cave in the rock. 
We’ll visit the most famous cave in Illinois, Cave-
In-Rock (fig. 7). The entrance is just above the river. 
CAUTION: Footing within the cave may be slippery, 














If you want to fit in, and not sound like an outsider, to 
refer to the cave, use the term “Cave Hole,” for this is 
the name used by the local residents.
The first European explorer to discover the cave was 
M. de Lery, who in 1729 called it Caverne dans le Roc 
(“cave in the rock”). Based on this earlier report, Char-























to tell their story. These river rogues firmly believed 
in the saying that “dead men tell no tales.” A favorite 
method of covering up their dirty work was to slit open 
the body of the murdered traveler, fill it with stones, and 
sink it out in mid-stream. Mason was eventually forced 

















cave was filmed elsewhere. This film editing of two 
different localities and making them seem like one is 
called “creative geography.” Cave-In-Rock was also 





















Gang and the Harpe Brothers, a host of other misfits 
used the cave. These later outlaws included James Ford, 
ferryman and gang leader, who would rob his own cus-

























book written by Otto A. Rothert. The Outlaws of Cave-
In-Rock, Otto A. Rothert, Cleveland 1924; reprinted 
1996 (ISBN 0809320347).
Geology of the Cave
Cave-In-Rock is developed in the Mississippian age 
St. Louis Limestone (fig. 2). The St. Louis Limestone 




tools. A large number of chert flakes were discovered 
on top of the bluffs during construction of the lodges in 

















beneath the mud floor at the back of the cave. A ravine 
in the park, just north of the ridge that contains the 




Development of Karst Topography. Karst topography 
develops in areas of fractured or jointed limestone bed-
rock where the strata are flat-lying or only gently tilted. 
There must also be ample rainfall and an outlet below 
the limestone bedrock toward which groundwater can 






of subterranean fissures. More and more of the surface 
drainage will eventually be diverted into the subsurface, 
and, if enough time passes without a change in these 

















Theories of Cave Origin. Two main theories have been 
offered by geologists to explain the formation of caves. 
The first is that caves are formed mainly above the 
water table (in the zone of unsaturated bedrock) by the 
scouring and solutional activity of groundwater (vadose 



































water includes the fact that the rock floor of the cave 
apparently plunges below its present earthen floor. The 


































STOP 2. Cave-In-Rock Ferry (SW, SE, SW, Sec. 13, T12S, R9E, 3rd P.M., Cave-In-Rock 7.5-minute 




























and some of those who escaped identified Ford as the 
leader of the gang (Hahesy 1951). This may have been 
an early form of road taxation collected by James Ford!
STOP 3. Tower Rock (NW, NE, SW, Sec. 21, T12S, R9E, 3rd P.M., Cave-In-Rock 7.5-minute Quad-
rangle, Hardin County). The trail leading to the top of Tower Rock is located north of the boat launch. The 
trail is 1/8 mile long.
On the day of the field trip, if you are a beachcomber, 
follow the Ohio River bank north of the boat ramp. 
Good fossil collecting is within the talus slope below 















the overlying St. Louis Limestone is fine grained and 























the wonders of fluorspar, the Illinois State Mineral. In-
side the museum, you will learn of the history, produc-






















Fluorspar: The Gem of  
Hardin County
Fluorspar is the industrial name for the mineral known 
as “fluorite.” The chemical makeup is quite simple: cal-




colors. Fluorite is used as a flux to make steel, glass, 
and aluminum; to make hydrofluoric acid; and to make 
ceramic products. It is a primary source of fluorine for 
medical and industrial uses. A current major application 
is the manufacturing of refrigeration gases. The uses for 
fluorspar are wide ranging and virtually endless.




During the 1810s, fluorspar was first used as a flux to 
help remove the impurities from steel smelting. This 
was the first serious large-scale use for the mineral, and 
the area began to boom. Many families created small-





moved in; thus, the economy of the area began to flour-
ish. Eventually, Hardin County became the largest flu-
orspar-producing area in the United States.
The geology of the area was critical to the formation 
of the fluorspar industry. The entire region is heavily 
faulted and for the most part has been pushed upward, 
thus providing opportunities for the deep-seated fluo-
rine-bearing solutions and gases to migrate upward 
to conditions favorable to make the fluorite deposits. 
Most of this happened over 200 million years ago (Late 






























is the first county in Illinois where smelting furnaces for 
reducing local iron ore deposits were built. Illinois Fur-
nace, one of only two such furnaces in Hardin County, 
was constructed in about 1837 (fig. 9). The hearth and 
inner walls originally were built of Mississippian sand-























































coal needed to fire the furnace. Not only did men fell 
hardwood timber with axes and hand-drawn saws, they 
also brought the wood to the charcoal kiln site, stacked 
























The iron-rich limonite (a field term for iron-bearing ore) 
deposits in the local bedrock may be related to iron-
rich hydrothermal fluids that migrated along the faults 
in this area. Recent analysis of the ore collected in the 
field by X-ray diffraction has determined that the ore 
contains both hematite (Fe2O3) and goethite (FeO.OH).
Furnace Operation: 














History of Iron Production








































refinements of the furnaces used by the old ironwork-


















where the trail opens up onto exposed bedrock of the Pennsylvania age Battery Rock Sandstone (fig. 
10). Follow the trail down the bedrock spillway to a rock shelter formed in the bluffs and the Ohio River. 
CAUTION: The spillway is extremely slippery when wet. Total round trip is 1.5 miles.














How Battery Rock Got Its Name
During the Civil War, Col. Johnson of the Confederate 
Army was ordered to destroy the Union ships anchored 
near the bluffs south of where the Saline River flows 
into the Ohio River. A sandbar (Saline Bar) that formed 
in the summer months allowed Col. Johnson to cross 
into Illinois and capture five steamboats. Panicked of-









the site where 15 minutes of the movie How the West 








Battery Rock, Hardin County. Right: Battery Rock. (photographs by  
W. T. Frankie).
STOP 7. Annabel Lee Mine (Center of Sec. 10, T11S, R9E, 3rd P.M., Saline Mines 7.5-minute Quad-
rangle, Hardin County). The Annabel Lee is an abandoned fluorspar mine.
We will have the opportunity to collect some mineral 
specimens and discuss fluorspar mining in this part of 








tory of fluorspar mining that dates from 1842, still has 


















efficient use of equipment, mine structures, and in-
house personal already available in the area. Neverthe-
less, even this mine succumbed to the cheap import 
costs of fluorspar and closed in 1995 as the last of two 
mines in the district.
Fluorite Mining











about fluorite, see Geobit 4: Fluorite–Illinois State Min-
eral, available for download from the ISGS Web site at 
http://www.isgs.uiuc.edu).
Illinois fluorspar occurs almost exclusively in Pope and 
Hardin Counties. The main production has come from 
the Rosiclare vein system and from bedded replacement 
deposits north of the Cave-In-Rock area. Less signifi-
cant amounts of fluorspar have been mined from several 
areas outside these main areas (fig. 13).
The first reported use of Illinois fluorspar was in 1823. 
Fluorspar mined near Shawneetown, Illinois, was used 
to manufacture hydrofluoric acid (HF). Note that the 
early reports of fluorspar being mined near Shawnee-
town may actually have been referring to fluorspar 
mined from the Rosiclare area. Shawneetown may have 
been cited because, during the 1800s, that town was the 







of 996 feet. The Annabel Lee produced fluorite from 
both vein and bedding replacement type deposits. Min-
ing was carried out by a room-and-pillar method. The 
fluorite ore was produced from the Mississippian age 
Downy's Bluff Limestone and from the Joppa and Spar 
Mountain Members of the Ste. Genevieve Limestone 




domestic producer of fluorite. Despite the cheap price 
of imported ore from Mexico and China, the company 



































700 to 800 feet
Alternating limestones,
shales, and sandstones
800 to 900 feet
Sandstone; shale or
shaly sandstone in 






Limestone 25 to 40 feet
Shale, some limestone
15 to 30 feet
Limestone 5 to 35 feet
Sandstone 15 to 45 feet
limestone 60 feet ± 
Sandstone 0 to 10 feet
Fluorspar bedded
deposit




























generally occur below the Rosiclare Sandstone (modified from 
Bradbury et al. 1968).






































Figure 13 Principal fluorspar mining districts in southeastern 








amounts of fluorspar associated with it were cast aside 
as waste. Many of these old waste dumps later served 
as valuable sources of fluorspar ore. Fluorspar was his-
torically one of the most important mineral commodi-





by selective replacement of limestone strata, (2) fis-
sure-filling or vein deposits along faults and fractures, 
and (3) residual deposits derived from one of the other 
types.
Bedded Deposits. Bedded fluorspar ores are gener-
ally flat-lying, irregular bodies parallel to the bedding 




ally. Unlike the vein deposits, in which the fluorspar 
simply filled open fissures, the bedded deposits were 
formed by a chemical reaction 



























ore body symmetrical about central fissure 
Bethal Sandstone
Downeys Bluff Limestone




Figure 14 Schematic cross sections of two general types of bedding-replacement fluorspar 
deposits (modified from Bradbury et al. 1968).
erally accepted that the mineralization was deposited 




The chief horizon of bedded fluorspar in the Illinois 
Fluorspar District occurs at the top at the Mississippian 
(Valmeyeran) Ste. Genevieve Formation in the Joppa 









(fig. 12). The Rosiclare consists mainly of tightly ce-





























clined, sheet-like deposits as fissure fillings along faults 

























become crushed during faulting and generally fill open-
ings rather than create them. The best vein deposits are 
found in the relatively pure, competent Ste. Genevieve 































Mixed Deposits. A few of the fluorspar mines operated 
in both vein and bedded ore deposits. In some vein de-
posits, certain limestone beds were selectively replaced 
short distances from the main fissure filling. Such 
mixed deposits are not common.







































































normal fault after erosion and burial
horst
graben
Figure 16 Diagrammatic illustrations of fault types that may be present in the field 
trip area. A fault is a fracture in the earth's crust along which there has been relative 
movement of the opposing blocks. A fault is usually an inclined plane, and when the 
hanging wall has moved down relative to the footwall, the fault is a normal fault. When 
the hanging wall (the block above the plane) has moved up relative to the footwall (the 





barite (BaSO4) also occur. In the bedded deposits, fluo-
rite is the principal ore mineral, but galena and sphal-
erite occur locally, Bedded ores commonly consist of 
alternating bands of coarse- and fine-grained fluorspar. 
Some banded ores also consist of dark, fine-grained 




anterite, stibnite, and sulfur have also been identified 
in the fluorspar deposits. In approximate descending 
order of abundance, primary minerals in vein deposits 




alization is calcite, fluorite, chalcopyrite/pyrite, quartz, 
calcite, and bitumen.
Industrial Uses. Space does not permit a discussion of 
the mining, milling, or processing of fluorspar ore. In 
industrial uses, Illinois fluorspar concentrate is market-
ed in three grades: acid (97% pure), ceramic (85 to 96% 
pure), and metallurgical (60 to 72% pure). More than 
60% of the fluorspar consumed in the United States is 
used by the chemical industry in the manufacture of 






cal spar for use as a fluxing agent in steel and smelting. 
In the ceramic industry, fluorspar is used as a flux and 
opacifier in the manufacture of special types of glass 
and enamels.
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limonite A field term for iron-bearing ore.





















































generally resulting in the formation of fine-grained 
quartz, chalcedony, or opal, which may fill pores and 
replace existing minerals.




























character and decay and finally crumble into soil.

Galena 1992
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Lake Shelbyville 1998 
Carlinville 1979
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Ferne Clyffe 1990; 2004
Starved Rock and 
Matthiessen State Parks 2005
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